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(54) LAMINATED ELECTRODE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To make a laminated electrode useable 
as an electrode for display and to prevent the coloration of glass 
substrates even if materials contg. silver in metallic films are used by 
forming the laminated electrodes out of a lower layer of transparent 
conductive films consisting of tin oxide contg. fluorine as a dopant and 
an upper layer of metallic films contg. silver. 
SOLUTION: Two sheets of glass substrates 1, 2 are disposed facing 
each other and in parallel. Both are held with a specified spacing by 
cell barriers 3 disposed in parallel with each other on the glass 
substrate 2, which is a rear surface plate. The composite electrodes 6 
comprising the holding electrodes 4, which are the transparent 
electrodes and the bus electrodes 5, which are the metallic electrodes 
are formed in parallel with each other on the rear surface side of the 
glass substrate, which is the front surface plate. A dielectric layer 7 

covering these electrodes is formed and further a protective layer (MgO layer) 8 is formed thereon. The 
holding electrodes 4, which are the transparent electrodes consist of the transparent conductive films 
consisting of tin oxide contg. the fluorine as the dopant and the bus electrodes 5, which are the metallic 
electrode consist of the metallic films contg. the silver. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 


CLAIMS 


[Claim] 

[Claim 1] The laminating electrode characterized by consisting of a lower layer of the transparent electric conduction 
layer which consists of the tin oxide which is the laminating electrode formed on a glass substrate, and made the 
fluorine the doping agent, and the upper layer of the metal membrane which contains silver at least. 
[Claim 2] A laminating electrode given in the claim 1 which carried out the laminating of the interlayer of the 
conductor which presents an appearance color [ dark color / upper layer ]. 

[Claim 3] The claim 1 whose element ratio of a fluorine and oxygen contained on a transparent electric conduction 
layer is within the limits of 1 :5 to 1 :100, or a laminating electrode given in 2. 

[Claim 4] A laminating electrode given in either of the claims 1-3 formed on the glass substrate for plasma display 
panels. 


[Translation done.] 
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DETAILED DESCRIPTION 


[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention is an electrode in the display which mainly displays a 
picture image and alphabetic information, and relates to the structure of the electrode formed on a glass substrate. 
[0002] 

[Prior art] As a flat-surface type thing, a liquid crystal display (LCD), an electroluminescence display (EL), a field 
emission display (FED), a plasma display (PDP), etc. are mentioned among the displays which display a picture image 
and alphabetic information. Although they are used as a display where a glass plate is stuck after these flat-surface type 
displays usually form components, such as an electrode, on the glass plate of two sheets, in order to take out the 
photogenesis from a display effective in an observer side, sufficient numerical aperture for the glass plate arranged at 
an observer side, i.e., a front plate, is demanded. Since it is shaded by the electrode when the electrode formed in a 
front plate is a metal line, a numerical aperture will be restricted by tiie area which an electrode occupies. Then, the 
electrode of a front plate is formed by the transparent electric conduction layer, and, generally the technique of 
gathering a numerical aperture is adopted. However, in a transparent electric conduction layer independent, resistance 
may be too high and the method of securing the transparency of an electrode and conductivity simultaneously is taken 
by the display as a laminated structure in which the metal line thinner than it was formed on the transparent electric 
conduction layer, in this case. 

[0003] Although ITO, a Nesa membrane (tin oxide), a zinc oxide, etc. are generally used for the material of a 
transparent electric conduction layer, ITO is most widely used from the point with the easy pattern formation by 
chemical etching. Pattern formation is carried out by etching manipulation, after using the alloy which, on the other 
hand, makes a principal component Cu, aluminum, Ag, Au, Mo, and these which are right conductors as a material of a 
metal line generally, for example, carrying out layer formation by the vacuum **** methods, such as sputtering. 
However, if it becomes a large-sized display which exceeds 30 inches of vertical angles like PDP, very much, luminous 
efficacy is bad, equipment will also become large-sized and, as for performing layer formation by sputtering on a large- 
sized substrate, a production cost will become very large. Then, the technique of forming a metal membrane by 
calcinating the application liquid of the shape of a paste which contained the metal powder as simpler technique, after 
performing an application and xeransis with a screen printing may be taken. As for the metal powder contained in a 
paste here, many silver is used in respect of a thermal stability, conductivity, and the low cost. 
[0004] 

[Object of the Invention] The trouble in the case of using the paste which contains silver as mentioned above is that a 
glass substrate carries out coloration to the so-called umber color. The ion of 2 **s of Sn which exists on the surface of 
a glass substrate acts as a reducing agent, and this cause is explained because a silver colloidal particle is formed into a 
glass substrate, when the paste which contains silver on the glass substrate fabricated by the usual float glass process is 
calcinated. The reaction formula in that case is as follows. 

2Ag++Sn2+ -> 2Ag+Sn4+ [0005] Therefore, if it considers as an electrode for a display, the front plate facing 
especially an observer will color, the chromaticity of a display image v^ll become bad by this, and the problem reduce 
the quality of a picture image remarkably and keep it will be produced. 

[0006] The place which this invention is made in view of the above troubles, and is made into the purpose is an 
electrode which has the laminated structure of a transparent electric conduction layer usable as an electrode for a 
display, and a metal membrane, and is to offer the laminating electrode of a configuration of that a glass substrate does 
not color even if it uses the material which contains silver in a metal membrane. 
[0007] 
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[The means for solving a technical problem] In order to attain the above-mentioned purpose, it is characterized by the 
laminating electrode of this invention consisting of a lower layer of the transparent electric conduction layer which 
consists of the tm oxide which is the laminating electrode formed on a glass substrate, and made the fluorine the doping 
agent, and the upper layer of the metal membrane which contains silver at least. Furthermore, you may make the 
interlayer of the conductor which presents an appearance color [ dark color / upper layer ] the configuration which 
carried out the laminating. And it is desirable that the element ratio of a fluorine and oxygen contained on the 
transparent electric conduction layer is within the limits of 1 :5 to 1 : 100. The laminating electrode of such a 
configuration is suitably used as an electrode of a plasma display panel. 
[0008] 

[Gestah of implementation of invention] As a glass substrate used for this invention, "7059" (burr ******** silicate) 
by soda-lime glass or the alkali free glass. Inc., for example, Corning, "1737" (aluminosilicate), etc. can be mentioned 
as an example of a type. Moreover, as glass suitable for PDP intended use, the high strain-point glass "PD-200" by 
Asahi Glass Co., Ltd. can be mentioned, for example. Furthermore, in the case of the glass substrate which contains an 
alkali element like soda-lime glass, you may use what formed SiOx layer in the front face as a barrier layer. 
[0009] The Nesa membrane formed on a glass substrate is produced by a spray method, a chemical-vapor-deposition 
method, or the spatter. It is good to use F for a doping agent. Although patterning is needed, using a Nesa membrane as 
a transparent electrode, there are technique of carrying out patterning using a mask at the time of Nesa membrane 
formation and the technique of carrying out patterning, after forming a Nesa membrane in the whole surface. In the 
case of the latter, pattern precision is missing although there is also the technique of etching by Zn powder and the 
chemical technique by HCl. Moreover, there is also the technique of forming a pattem by the physical etching method 
by the blast-cleaning method. The Nesa membrane by which patterning was carried out by one of the above of 
technique is used. 

[0010] The metal membrane material which forms the upper layer contains Ag at least, and although the thin film 
which carried out layer formation by the electroless deposition method, electrolysis plating, or vacuum deposition and 
the sputtering method is sufficient, the application liquid which distributed Ag grain is excellent in a productivity or the 
field of a cost. This kind of application liquid is used in the state of the ink suitable for various kinds of coating 
methods, such as a screen printing, the roll coat method, the blade coat method, and the die coat method. As 
composition, conductive fine particles, the organic binder, the glass frit, and the solvent are included, and additives, 
such as a dispersant, a defoaming agent, a plasticizer, and a stabilizer, may be added further. 

[001 1] Since the metal membrane material used by this invention is finally calcinated at the temperature more than the 
softening point of a glass frit, the metal-powder field included in a metallic material has the stable need at a baking 
process, and contains Ag at least. 

[0012] Since a substrate is glass, the softening point should just choose the glass frit which is the inorganic binder 
contained in a metal membrane material from the thing of the domain which is 300-600 degrees C. This is because it is 
not desirable since it becomes easy to draw the heat deformation which burning temperature is also high more than this, 
and needed to carry out when the softening point of a glass frit exceeded this domain, and exceeded the tolerance of a 
substrate in the baking process, and it is not desirable since a glass frit welds before thermoplastics etc. decomposes 
and volatilizes, and defects, such as a void, occur in a layer when the softening point of a glass ftit is 300 degrees C or 
less. 

[0013] The thermoplastics which is an organic binder is a thing made to contain as a binder of mineral constituents, 
such as the aforementioned Ag fine particles and a glass frit. For example, methyl acrylate, methyl methacrylate, ethyl 
acrylate. Ethyl methacrylate, n-propylacrylate, n-propyl methacrylate, Isopropyl acrylate, isopropyl methacrylate, sec- 
butyl methacrylate, Isobutyl methacrylate, ter-butyl acrylate, ter-butyl methacrylate, n-pentyl acrylate, n-pentyl 
methacrylate, n-hexyl acrylate, n-hexyl methacrylate, 2-ethylhexyl acrylate, 2-ethylhexyl methacrylate, 2-octyl 
acrylate, 2-octyl methacrylate, n-decyl acrylate, n-****** methacrylate, hydroxy ethyl acrylate, hydroxy ethyl 
methacrylate, Hydroxy propylacrylate, hydroxy propyl methacrylate, Cellulose dielectrics, such as a polymer which 
consists of one or more sorts, such as styrene, an alpha methyl styrene, an N-vinyl-2-pyrrolidone, a 
polymethylmethacrylate, and polyethyl methacrylate, or a copolymer, and an ethyl cellulose, etc. are mentioned. 
[0014] A terpenes like methanol, ethanol, isopropanol, acetone, methyl-ethyl-ketone, toluene, xylene, anones [ like a 
cyclohexanone ], methylene-chloride, 3-methoxy-butyl-acetate, ethylene glycol monoalkyl ether, ethylene-glycol- 
dialkyl-ether, diethylene-glycol monoalkyl ether, dietiiylene-glycol monoalkyl ether acetate, alpha-, or beta-Tell Young 
Pioneers as an organic solvent etc. is mentioned. Two or more sorts may be mixed and these may be used. 
[0015] In this invention, you may form the electric conduction layer which presents the dark color between a 
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transparent electrode and a metal membrane. This purpose is a point which is effective in in the case of the front plate 
for a display the electrode itself achieving the function of a black matrix if the appearance color of an electrode is the 
dark color, and the contrast of quality of image improving especially. The material v^hich can be used for this dark- 
colored electric conduction layer should just mix the mixture of the oxide centering on transition-metais elements, such 
as a heat-resistant black pigment, for example, Cu-Cr-Fe, Fe-Cr-Mn, etc., into the material of the above-mentioned 
metal membrane. Or since resistance may be higher than a metal membrane, a dark-colored electric conduction layer 
can also use the resistor paste which made ruthenium oxide the principal component, for example. In this case, since 
ruthenium oxide is black, especially addition of a pigment is unnecessary. 
[0016] 

[Example] PDP is mentioned as an example as an example which has a laminating electrode like this invention. 
[0017] Generally, PDP prepares the electrode of the couple arranged regularly, respectively in the glass substrate of 
two sheets which counters, and has the structure which enclosed the gas which makes inert gas, such as Ne and Ar, a 
subject between them. And a voltage is impressed to inter-electrode [ these ] and it is made to display by generating 
electric discharge within the minute cell of the electrode circumference by making each cell emit light. In order to carry 
out an information display, the electroluminescence of the cell regularly located in a line is carried out alternatively. 
There are two alternated type (AC type) types of these PDPs with which the electrode is covered by the flowed-in one 
direction type (DC type) exposed to electric discharge space and the insulating layer, and both sides are classified into a 
refreshment drive formula and a memory drive formula according to the difference between a display function or the 
drive technique. 

[0018] The example of 1 configuration of AC type PDP is shown in drawing 1 . This drawing is what was shovm where 
a front plate and a tooth-back plate are detached, the glass substrates 1 and 2 of two sheets are mutually ****ed face to 
face in parallel like illustration, and both hold at a fixed spacing with the cell obstruction 3 each other established in 
parallel on the glass substrate 2 used as a tooth-back plate. The composite electrode 6 which consists of a bus electrode 
5 which is the maintenance electrode 4 and metal electrode which are a transparent electrode is mutually formed in the 
tooth-back side of the glass substrate 1 used as a front plate in parallel, this is covered, the dielectric layer 7 is formed, 
and the protection layer 8 (MgO layer) is further formed on it. It is located between the cell obstructions 3 and the 
address electrode 9 of each other is formed in parallel so that it may intersect perpendicularly with the front plate side 
of the glass substrate 2 used as a tooth-back plate with a composite electrode 6 on the other hand, and as the wall 
surface and cell base of the cell obstruction 3 are worn further, the fluorescent substance 10 is formed. This AC type 
PDP is a field electric discharge type, and is structure made to discharge by the electric field which impressed 
alternating voltage between the composite electrodes on a front plate, and leaked to space. In this case, since the 
alternating current is applied, the sense of the electric field changes corresponding to a frequency. And a fluorescent 
substance 10 is made to emit light by the ultraviolet rays produced by this electric discharge, and an observer ****s 
light which penetrates a front plate. 

[0019] Hereafter, the process which forms the composite electrode of the front plate in **** PDP of the above as an 
example of this invention is explained. 

[0020] First, the Nesa membrane by which patterning was carried out was produced by the spray method on the glass 
substrate which carried out the silica coat. Two kinds of Sbs for F and a comparison were used for the doping agent. 
"PD-200" of high strain-point glass and soda-lime glass were used for the glass substrate at this time. Thus, after 
forming a transparent electrode on a glass substrate, applied to the configuration of a bus electrode with the screen 
printing, it was made to dry in 150 degrees C among oven for 30 minutes, and the metal membrane paste of the 
following composition was calcinated in 600 degrees C. The color seen from the observation side in each sample 
obtained by this is shovra in Table 1 . 
[0021] 

<Composition> Conductive fine-particles :Ag (3 micrometers of mean particle diameters, globular form) 80 weight 
section Glass frit:hoe silicic-acid lead glass (softening point of 500 degrees C) 5 weight section Thermoplastics: ethyl 
cellulose 3 weight section Organic-solvent:butyl carbitol acetate 12 weight section [0022] 





F 

PD-2 0 0 




S b 

PD-2 0 0 
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[0023] As shown in Table 1, the sample using F as a doping agent was good silver gray. On the other hand, the sample 
which used Sb for the doping agent was carrying out coloration of the umber color. When the amount of dopes of F 
was analyzed for the Nesa membrane of this F dope by X-ray photoelectron spectroscopy (XPS:X-ray Photoelectron 
Spectroscopy), within the limits of 1 :5 to 1 : 1 00 had the good element ratio of F and O. It is because the conductivity of 
a Nesa membrane will become scarce if the chemical stability of a Nesa membrane will be spoiled if an element ratio 
becomes larger than 1 :5, and it becomes small from 1 :100 conversely. 

[0024] Next, the laminating electrode which made the dark color conductor layer the interlayer and carried out the 
laminating was formed. First, the Nesa membrane by which patterning was carried out was produced by the spray 
method on the substrate which carried out the silica coat. Two kinds of Sbs for F and a comparison were used for the 
doping agent. "PD-200" of high strain-point glass and soda-lime glass were used for the glass substrate at this time. 
Thus, simultaneous baking of the upper layer and the interlayer was carried out [ in / 600 degrees C / make it dry / in / 
150 degrees C / the inside of oven / apply to the configuration of a bus electrode the metal membrane paste of the 
composition mentioned / in / 150 degrees C / the inside of oven / use made in************ Japan "resistance paste 
#3113" for an interlay er's after forming a transparent electrode on a glass substrate dark color electrode, carry out 
pattern printing on a transparent electrode with a screen printing, and ] above after 30 minute xeransis with 
Consequently, in F dope Nesa membrane with the same said of the thing in which the interlayer was formed, the glass 
substrate was not colored an umber color. On the other hand, by Sb dope Nesa membrane, stain was seen by both of the 
glass substrates. 

[0025] In the above example, although the metal membrane was formed with the screen printing, after carrying out 
pattern formation by the photo-lithography method using the ink in which it consists of a metal membrane material 
which has photosensitivity, for example, an alkali development type binder polymer, and a reactant polymer, in 
addition an initiator, a sensitizer, a terminator, a chain transfer agent, a defoaming agent, the leveling agent, the 
dispersant, the plasticizer, the stabilizer, etc. were added, even when it calcinated and a metal membrane was formed, 
the same result was obtained. 
[0026] 

[Effect of the invention] As explained above, since a glass substrate does not discolor after passing through a heat 
process by using the tin-oxide layer of F dope for a transparent electrode, in case the laminating electrode with the 
metal membrane containing a transparent electrode and Ag is formed, by this invention, the laminating electrode for 
which it is especially suitable as a front plate for a display can be formed. 

[Translation done.] 
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